
SEQUENCE LISTING 

<110> Stiles, Michael E. Verderas, John C. Van Belkum, 

Marius J. WorobO/ Randy W. Worobo, Rodney J. 

McCormick, John K. McMullen, Lynn M. Leisner, Jorgen J. 

Peon, Alison Franz, Charles MAP <120> Novel Bacteriocins , 

Transport and Vector System and Method of Use Thereof <130> C60007.1US 
<140> US 09/883,343 <141> 2001-06-19 <150> 08/924,629 <151> 1997- 
09-05 <150> 60/026,257 <151> 1996-09-05 • <160> 64 <170> 
Patentin version' 3.1 <210> 1 <211> 184 <212> DNA <213> Leuconostoc 
lactis <220> <221> RBS <222> (24).. (28) <223> 

<220> <221> CDS <222> (38),. (184) <223> 

<220> <221> sig_peptide <222> (38).. (125) <223> 

<220> <221> primer_bind <222> (114).. (144) <223> 

<220> <221> inisc_feature <222> (114).. (119) <223> /label- 
Rest rict_s it e 

<400> 1 

tcttggtat cacaaactaa tttggaggtt ggtatat atg aaa aaa caa att tta 55 

Met Lys Lys Gin lie Leu 
1 5 

aaa ggg ttg gtt ata gtt gtt tgt tta tot ggg gca aca ttt ttc tea 103 
Lys Gly Leu Val He Val Val Cys Leu Ser Gly Ala Thr Phe Phe Ser 
10 15 20 

aca cca caa caa get tct get gta aat tat ggt aat ggt gtt tct tgc 151 
Thr Pro Gin Gin Ala Ser Ala Val Asn Tyr Gly Asn Gly Val Ser Cys 
25 30 35 

agt aaa aca aaa tgt tea gtt aae tgg gga caa 184 
Ser Lys Thr Lys Cys Ser Val Asn Trp Gly Gin 
40 45 



<210> 2 <211> 49 <212> PRT <213> Leuconostoc lactis <220> <221> 
misc_feature <222> (114).. (119) <223> /label= Restriet_site 

<400> 2 

Met Lys Lys Gin He Leu Lys Gly Leu Val He Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Val Asn Tyr 
20 25 30 



Gly Asn Gly Val Ser Cys Ser Lys Thr Lys Cys -Ser Val Asn Trp Gly 
35 40 45 



Gin 



<210> 3 <211> 49 <212> PRT <213> Leuconostoc lactis <400> 3 



Met Lys Lys Gin lie Leu Lys Gly Leu Val lie Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Val Asn Tyr 
20 25 30 



Gly Asn Gly Val Ser Cys Ser Lys Thr Lys Cys Ser Val Asn Trp Gly 
35 40 45 



Gin 



<210> 4 <211> 4290 <212> DNA <213> Leucocin A gene; 
aatttttgcc catgctgcat gatattttga ctaccaaaaa atatgcgtgt 


^ <400> 4 
tgcgtacttc 


60 


aatgttgata 


atttttttaa 


agataattcc 


tctgacaaag 


ctagttatat 


taatttcttt 


120 


caagagttaa 


atatttctca 


actgccttct 


ttaattttta 


ctaatggaaa 


catggactat 


180 


aaacgattat 


caatttatac 


aattaaaaca 


ccaataaatg 


catggattac 


tgctattaat 


240 


gacgaattaa 


tttcaaaaca 


ttccaagcaa 


tcatcaacaa 


attaaaaatg 


gttaaggtca 


300 


aaatgtttca 


aaaaagaata 


aattatatcg 


cacaagtaga 


tgaacgtgat 


tgtggtgttg 


360 


ctgcactcgc 


tatggtttta 


actcattaca 


aaacacgcct 


gtccttagcc 


aaactacggg 


420 


acctggccaa 


aactgacatg 


gaaggaacga 


ctgctttagg 


cattgttaaa 


gctgcgaatg 


480 


cgctagactt 


tgaaaccatg 


ccgatccagg 


ctgatttgag 


tttattcgat 


aaaaaggatt 


540 


taccctatcc 


ttttatcgcc 


catgtcatta 


aagacggtaa 


atacccgcat 


tattatgtag 


600 


tttatgggat 


caaaggtgat 


cagctattaa 


tcgctgatcc 


agataatacc 


gttggtaaaa 


660 


ataaaatgac 


aaaagcgcat 


tttaatgagg 


agtggaccgg 


tgtgtccatt 


tttattgcgc 


720 


ccaatccaac 


ctacaagcca 


acaaaggata 


aaaagcgttc 


cttgacttct 


tttattccag 


780 


tgattacgcg 


tcaaaaatta 


ttagttatca 


atattgtcat 


tgctgccttg 


ttggttaccc 


840 


tagtgagtat 


tttaggatca 


tattatttgc 


aaggtatcat 


tgatacctat 


atccccgata 


900 


acatgaaaaa 


caccctaggg 


attgtgtcac 


tagggcttat 


ttttgcgtat 


gttatccaac 


960 


aactgctctc 


ttatgccaga 


gattatttat 


taattgtcat 


ggggcaacgc 


ctctcaattg 


1020 


atattatttt 


gtcttatatc 


aaacacattt 


ttgaactgcc 


aatgtctttt 


ttcgcgacgc 


1080 


gtcgtaccgg 


tgaaattgtg 


agccgtttta 


cggacgctaa 


tgccattatt 


gaagccctgg 


1140 


caagcacgat 


gttatctgta 


tttttagact 


taggaatttt 


ggtcattgtt 


ggcacagtgc 


1200 


tagtggttca 


aaattcaacc 


ttgtttctga 


tttctctgat 


tgccattccg 


gcttatgccc 


1260 


tagtggtctg 


gctctttatg 


cgtccttttt 


caaagatgaa 


taatgaccaa 


atgcaagcag 


1320 





• 






• 






gttcgatgtt 


aagttcttcc 


attattgaag 


atattaatgg 


cgttgagacg 


attaaagcgc 


1380 


tgaatagtga 


agaaaccgcc 


tatcataaaa 


ttgatcatga 


atttgtcact 


tatttagaaa 


1440 


aatcatttgt 


ttacgctaaa 


acagaagcca 


ctcaaaatgc 


gattaaaagc 


ctcttacagc 


1500 


tctctttaaa 


tgtcgtgatc 


ttatgggttg 


gcgcacaact 


ggtcatgacc 


aataaaatta 


1560 


gtgttggtca 


actgatcact 


tacaatgctt 


tattaggatt 


ttttacagat 


cccttgcaaa 


1620 


atattattaa 


tttacaaact 


aagctccaac 


aggcctcagt 


cgctaataat 


cgtttgaacg 


1680 


aagtttattt 


ggttgattca 


gaatttaaag 


ctagtcatca 


aatgacagaa 


agcattatgc 


1740 


ccaatagctc 


attagtagcc 


gatcatatca 


cctataaata 


cggttttggt 


gcgccagcaa 


1800 


ttgatgatgt 


ttcactaacg 


attacagccg 


gtgaaaaaat 


cgctttggtt 


gggattagtg 


1860 


gatcaggtaa 


atcaacttta 


gttaaattgc 


tggttaattt 


ctttcaacca 


gagtcaggga 


1920 


caatttcact 


aggacaaaca 


ccactcgcca 


atcttgataa 


acatgagcta 


agagcacaca 


1980 


ttaattattt 


accacaagaa 


ccctttatat 


tttccggttc 


aattatggac 


aacctgttat 


2040 


tgggggctaa 


gccagggaca 


acccaagaag 


atattatcag 


ggcggtagaa 


attgctgaaa 


2100 


ttaaagatga 


tattgaaaaa 


atgtcgcaag 


gatttggcac 


tgaactcgca 


gaaagtggca 


2160 


atatttcggg 


tggtcaaaaa 


caacgcattg 


ctttagctag 


agccatttta 


gtcgattctc 


2220 


cggtgctgat 


tttagatgag 


tcaaccagta 


atcttgatgt 


tttaacagaa 


aaaaagatta 


2280 


ttgataatct 


catgcagtta 


accgaaaaaa 


ccattatctt 


tgtagcgcac 


cgcttaacca 


2340 


tttcacagcg 


agtagatcgt 


attctaacca 


tgcaaaacgg 


caaaattatc 


gaagatggca 


2400 


cgcataatac 


tctgcttaat 


gccggtggtt 


tctacgcgtc 


attgtttaat 


cattaaggag 


2460 


acctgatgtt 


tgatccaaaa 


tacttagaaa 


gtggcgaatt 


ttatcaacgt 


cgttaccgca 


2520 


attttccaac 


tctgattatt 


gtgcctattt 


ttttgttagt 


cgtgtttatc 


attctattta 


2580 


gcctatttgc 


taagcgtgaa 


attgttgtca 


aagcaagtgg 


cgaaattatt 


ccagccaaag 


2640 


tgctatcaga 


tatccaatca 


accagtaaca 


atgccatcga 


tagtaaccaa 


ttaactgaaa 


2700 


ataaagtggt 


taaaaaaggc 


gataccttag 


tgacctttac 


cagtggtaat 


gaaaaaatat 


2760 


cgtctcaatt 


actgacgcaa 


caacttaata 


atcttaacga 


ccgtctaaaa 


agtcttgata 


2820 


cctataagca 


gagtattgtt 


aacggacgta 


gcgaatttgg 


tggcacagat 


caatttggtt 


2880 


atgatagtct 


attcaacggc 


tatatggcgc 


aagttgatac 


gttgacgagt 


gaatttaatc 


2940 


aacaaagtag 


tgataaacaa 


acagctgatc 


aacaagctaa 


tcatcaaatt 


gacgttttaa 


3000 


aacaaggtca 


atctaaaaac 


aatcaacaat 


tagctaatta 


tcaagctatt 


ctaaccagta 


3060 


ttaatagcaa 


cactaaaccg 


actaataatc 


cctatcaagc 


catttatgat 


aattattcag 


3120 


cccagttaaa 


atcagcacaa 


acaactgatg 


ataaagatca 


agtcaagcaa 


actgccttaa 


3180 





• 






• 






gtaatgtaca 


acaacaaatt 


gatcaattac 


aaacaacgag 


tagttcgtat 


gatagtcaaa 


3240 


ttgctggtat 


tacaaagagt 


ggtcctttat 


ctcaaagcag 


taccttagat 


aaaatcgctg 


3300 


acttgaagca 


acaacaacta 


gcgagtgctc 


aaaaagaaat 


caatgatcag 


caacaatcct 


3360 


tagatgagtt 


aaaagccaag 


caatcctctg 


ctaatgagga 


ttatcaagat 


acggttatta 


3420 


aagcaccaga 


agatggcatt 


ttacatttag 


ccactgacaa 


aactaaaatc 


aagtatttcc 


3480 


ctaaaggcac 


aaccattgcg 


caaatttatc 


ctaaactgac 


gcaaaaaaca 


gctttgaatg 


3540 


ttgagtacta 


tgtgcctgcc 


agtaatatta 


tcggcttaaa 


gcaaagacaa 


gccatccgtt 


3600 


ttgtagcaaa 


tcaaaatgtc 


acgaaaccgc 


tcaccttaaa 


cggaacaatc 


aaaagcatta 


3660 


gttctgcacc 


aatagccagt 


aaagagggat 


ccttttataa 


attagtcgcg 


acgattcagg 


3720 


ctagcaaaat 


agaccgtgaa 


cagattaaat 


atggtcttaa 


tggtcgaatc 


acaaccataa 


3780 


aagggactaa 


aacatggttt 


aattattata 


aagacattgt 


tttaggtgag 


aataattagc 


3840 


taggaagata 


aacacaattt 


ttaaacgtgt 


ttatcttttt 


tagtctcaat 


gaaattgtcg 


3900 


ccgaaggttt 


ttctagccaa 


gtggcaggac 


acagaaaaat 


gatagttgct 


actgaaggga 


3960 


agttcaactg 


ccaccaaaaa 


tagtaaccgc 


gcgacagcca 


accgccacca 


caacagttat 


4020 


gctcgcccgt 


ggttattatt 


atcattaaca 


ctcttacgtc 


tttctatgat 


acttttgagc 


4080 


cacattctta 


taatgctgca 


atcgaccttt 


tagaaaattg 


atctcatcag 


aaatttcttt 


4140 


taagtggtta 


tcatcagcat 


gtttactagc 


aatatttaat 


tctttaatcc 


tacgtttaat 


4200 


caacttagta 


gttttagtat 


ctttcatgta 


ttgattatct 


caaaaaaaca 


cccaacaagg 


4260 


gcaatcagtt 


tgatttgagc 


agaggaagcc 








4290 



<210> 5 <211> 717 <212> PRT <213> IcaC; <400> 5 

Met Phe Gin Lys Arg lie Asn Tyr lie Ala Gin Val Asp Glu Arg Asp 
15 10 15 

Cys Gly Val Ala Ala Leu Ala Met Val Leu Thr His Tyr Lys Thr Arg 
20 25 30 

Leu Ser Leu Ala Lys Leu Arg Asp Leu Ala Lys Thr Asp Met Glu Gly 
35 40 45 

Thr Thr Ala Leu Gly lie Val Lys Ala Ala Asn Ala Leu Asp Phe Glu 
50 55 60 



Thr Met Pro lie Gin Ala Asp Leu Ser Leu Phe Asp Lys Lys Asp Leu 
65 70 75 80 



Pro Tyr Pro Phe lie Ala His Val lie Lys Asp Gly Lys Tyr Pro His 
85 90 95 



Tyr Tyr Val Val Tyr Gly He Lys Gly Asp Gin Leu Leu He Ala Asp 
100 105 110 



Pro Asp Asn Thr Val Gly Lys Asn Lys Met Thr Lys Ala His Phe Asn 
115 120 125 



Glu Glu Trp Thr Gly Val Ser He Phe He Ala Pro Asn Pro Thr Tyr 
130 135 140 



Lys Pro Thr Lys Asp Lys Lys Arg Ser Leu Thr Ser Phe He Pro Val 
145 150 155 160 



He Thr Arg Gin Lys Leu Leu Val He Asn He Val He Ala Ala Leu 
165 170 175 



Leu Val Thr Leu Val Ser He Leu Gly Ser Tyr Tyr Leu Gin Gly He 
180 185 190 



He Asp Thr Tyr He Pro Asp Asn Met Lys Asn Thr Leu Gly He Val 
195 200 205 



Ser Leu Gly Leu He Phe Ala Tyr Val He Gin Gin Leu Leu Ser Tyr 
210 215 220 



Ala Arg Asp Tyr Leu Leu He Val Met Gly Gin Arg Leu Ser He Asp 
225 230 235 240 



He He Leu Ser Tyr He Lys His He Phe Glu Leu Pro Met Ser Phe 
245 250 255 



Phe Ala Thr Arg Arg Thr Gly Glu He Val Ser Arg Phe Thr Asp Ala 
260 265 270 



Asn Ala He He Glu Ala Leu Ala Ser Thr Met Leu Ser Val Phe Leu 
275 280 285 



Asp Leu Gly He Leu Val He Val Gly Thr Val Leu Val Val Gin Asn 
290 295 300 



Ser Thr Leu Phe Leu He Ser Leu He Ala He Pro Ala Tyr Ala Leu 
305 310 315 320 



Val Val Trp Leu Phe Met Arg Pro Phe Ser Lys Met Asn Asn Asp Gin 
325 330 335 



Met Gin Ala Gly Ser Met Leu Ser Ser Ser lie lie Glu Asp lie Asn 
340 345 350 



Gly Val Glu Thr lie Lys Ala Leu Asn Ser Glu Glu Thr Ala Tyr His 
355 360 365 



Lys lie Asp His Glu Phe Val Thr Tyr Leu Glu Lys Ser Phe Val Tyr 
370 375 380 



Ala Lys Thr Glu Ala Thr Gin Asn Ala lie Lys Ser Leu Leu Gin Leu 
385 390 395 400 



Ser Leu Asn Val Val lie Leu Trp Val Gly Ala Gin Leu Val Met Thr 
405 410 415 



Asn Lys lie Ser Val Gly Gin Leu lie Thr Tyr Asn Ala Leu Leu Gly 
420 425 430 



Phe Phe Thr Asp Pro Leu Gin Asn lie lie Asn Leu Gin Thr Lys Leu 
435 440 445 



Gin Gin Ala Ser Val Ala Asn Asn Arg Leu Asn Glu Val Tyr Leu Val 
450 455 460 



Asp Ser Glu Phe Lys Ala Ser His Gin Met Thr Glu Ser lie Met Pro 
465 470 475 480 



Asn Ser Ser Leu Val Ala Asp His lie Thr Tyr Lys Tyr Gly Phe Gly 
485 490 495 



Ala Pro Ala lie Asp Asp Val Ser Leu Thr lie Thr Ala Gly Glu Lys 
500 505 510 



lie Ala Leu Val Gly lie Ser Gly Ser Gly Lys Ser Thr Leu Val Lys 
515 520 525 



Leu Leu Val Asn Phe Phe Gin Pro Glu Ser Gly Thr lie Ser Leu Gly 
530 535 540 



Gin Thr Pro Leu Ala Asn Leu Asp Lys His Glu Leu Arg Ala His lie 
545 550 555 560 



Asn Tyr Leu Pro Gin Glu Pro Phe lie Phe Ser Gly Ser lie Met Asp 



565 



570 



575 



Asn Leu Leu Leu Gly Ala Lys Pro Gly Thr Thr Gin Glu Asp lie lie 
580 585 590 



Arg Ala Val Glu lie Ala Glu lie Lys Asp Asp lie Glu Lys Met Ser 
595 600 605 



Gin Gly Phe Gly Thr Glu Leu Ala Glu Ser Gly Asn He Ser Gly Gly 
610 615 620 



Gin Lys Gin Arg He Ala Leu Ala Arg Ala He Leu Val Asp Ser Pro 
625 630 635 640 



Val Leu He Leu Asp Glu Ser Thr Ser Asn Leu Asp Val Leu Thr Glu 
645 650 655 



Lys Lys He He Asp Asn Leu Met Gin Leu Thr Glu Lys Thr He He 
660 665 670 



Phe Val Ala His Arg Leu Thr He Ser Gin Arg Val Asp Arg He Leu 
675 680 685 



Thr Met Gin Asn Gly Lys He He Glu Asp Gly Thr His Asn Thr Leu 
690 695 700 



Leu Asn Ala Gly Gly Phe Tyr Ala Ser Leu Phe Asn His 
705 710 715 



<210> 6 <211> 457 <212> PRT <213> IcaD; <400> 6 

Met Phe Asp Pro Lys Tyr Leu Glu Ser Gly Glu Phe Tyr Gin Arg Arg 
15 10 15 



Tyr Arg Asn Phe Pro Thr Leu He He Val Pro He Phe Leu Leu Val 
20 25 30 



Val Phe He He Leu Phe Ser Leu Phe Ala Lys Arg Glu He Val Val 
35 40 45 



Lys Ala Ser Gly Glu He He Pro Ala Lys Val Leu Ser Asp He Gin 
50 55 60 



Ser Thr Ser Asn Asn Ala He Asp Ser Asn Gin Leu Thr Glu Asn Lys 
65 70 75 80 



Val Val Lys Lys Gly Asp Thr Leu Val Thr Phe Thr Ser Gly Asn Glu 
85 90 95 



Lys lie Ser Ser Gin Leu Leu Thr Gin Gin Leu Asn Asn Leu Asn Asp 
100 105 110 



Arg Leu Lys Ser Leu Asp Thr Tyr Lys Gin Ser lie Val Asn Gly Arg 
115 120 125 



Ser Glu Phe Gly Gly Thr Asp Gin Phe Gly Tyr Asp Ser Leu Phe Asn 
130 135 140 



Gly Tyr Met Ala Gin Val Asp Thr Leu Thr Ser Glu Phe Asn Gin Gin 
145 150 155 160 



Ser Ser Asp Lys Gin Thr Ala Asp Gin Gin Ala Asn His Gin lie Asp 
165 170 175 



Val Leu Lys Gin Gly Gin Ser Lys Asn Asn Gin Gin Leu Ala Asn Tyr 
180 185 190 



Gin Ala lie Leu Thr Ser lie Asn Ser Asn Thr Lys Pro Thr Asn Asn 
195 200 205 



Pro Tyr Gin Ala lie Tyr Asp Asn Tyr Ser Ala Gin Leu Lys Ser Ala 
210 215 220 



Gin Thr Thr Asp Asp Lys Asp Gin Val Lys Gin Thr Ala Leu Ser Asn 
225 230 235 240 



Val Gin Gin Gin lie Asp Gin Leu Gin Thr Thr Ser Ser Ser Tyr Asp 
245 250 255 



Ser Gin lie Ala Gly lie Thr Lys Ser Gly Pro Leu Ser Gin Ser Ser 
260 265 270 



Thr Leu Asp Lys lie Ala Asp Leu Lys Gin Gin Gin Leu Ala Ser Ala 
275 280 285 



Gin Lys Glu lie Asn Asp Gin Gin Gin Ser Leu Asp Glu Leu Lys Ala 
290 295 300 



Lys Gin Ser Ser Ala Asn Glu Asp Tyr Gin Asp Thr Val lie Lys Ala 
305 310 315 320 



Pro Glu Asp Gly lie Leu His Leu Ala Thr Asp Lys Thr Lys lie Lys 



325 330 335 



Tyr Phe Pro Lys Gly Thr Thr lie Ala Gin lie Tyr Pro Lys Leu Thr 
340 345 350 



Gin Lys Thr Ala Leu Asn Val Glu Tyr Tyr Val Pro Ala Ser Asn lie 
355 360 365 



lie Gly Leu Lys Gin Arg Gin Ala lie Arg Phe Val Ala Asn Gin Asn 
370 375 380 



Val Thr Lys Pro Leu Thr Leu Asn Gly Thr lie Lys Ser lie Ser Ser 
385 390 395 400 



Ala Pro lie Ala Ser Lys Glu Gly Ser Phe Tyr Lys Leu Val Ala Thr 
405 410 415 



lie Gin Ala Ser Lys lie Asp Arg Glu Gin lie Lys Tyr Gly Leu Asn 
420 425 430 



Gly Arg lie Thr Thr lie Lys Gly Thr Lys Thr Trp Phe Asn Tyr Tyr 
435 440 445 



Lys Asp lie Val Leu Gly Glu Asn Asn 
450 455 



<210> 7 <211> 35 <212> PRT <213> Divergicin N-terminal; <400> 7 

Met Lys Lys Gin lie Leu Lys Gly Leu Val lie Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Ala Ala Pro 
20 25 30 



Lys lie Thr 
35 



<210> 8 <211> 29 <212> PRT <213> Divergicin N-terminal; <400> 

Met Lys Lys Gin lie Leu Lys Gly Leu Val He Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala 
20 25 



<210> 9 <211> 30 <212> PRT <213> Leucocin N-terminal; <220> <221> 
cleavage-site <222> (24).. (25) <223> 



<400> 9 



Met Met Asn Met Lys Pro Thr Glu Ser Tyr Glu Gin Leu Asp Asn Ser 
15 10 15 



Ala Leu Glu Gin Val Val Gly Gly Lys Tyr Tyr Gly Asn Gly 
20 25 30 



<210> 10 <211> 24 <212> PRT <213> Leucocin N-terminal; <400> 10 

Met Met Asn Met Lys Pro Thr Glu Ser Tyr Glu Gin Leu Asp Asn Ser 
15 10 15 



Ala Leu Glu Gin Val Val Gly Gly 
20 



<210> 11 <211> 27 <212> PRT <213> Lactococcin A N-terminal; <220> 
<221> cleavage-site <222> (21).. (22) <223> 

<400> 11 

Met Lys Asn Gin Leu Asn Phe Asn lie Val Ser Asp Glu Glu Leu Ser 
15 10 15 



Glu Ala Asn Gly Gly Lys Leu Thr Phe lie Gin 
20 25 



<210> 12 <211> 21 <212> PRT <213> Lactococcin A; <400> 12 

Met Lys Asn Gin Leu Asn Phe Asn lie Val Ser Asp Glu Glu Leu Ser 
15 10 15 



Glu Ala Asn Gly Gly 
20 



<210> 13 <211> 21 <212> PRT <213> colicin V N-terminal; <220> <22] 
cleavage-site <222> (15) . . (16) <223> 

<400> 13 

Met Arg Thr Leu Thr Leu Asn Glu Leu Asp Ser Val Ser Gly Gly Ala 
15 10 15 



Ser Gly Arg Asp lie 
20 



<210> 14 <211> 15 <212> PRT <213> colicin V; <400> 14 

Met Arg Thr Leu Thr Leu Asn Glu Leu Asp Ser Val Ser Gly Gly 
15 10 15 





• 






• 






<210> 15 <211> 3475 
gatatcttgg tattacaaac 


<212> DNA 
taattggagg 


<213> plasmid; <400> 15 
ttggtatata tgaaaaaaca aattttaaaa 


60 


gggttggtta 


tagttgtttg 


tttatctggg 


gcaacatttt 


tctcaacacc 


acaacaagct 


120 


tctgctgctg 


caccgaaaat 


tactcaaaaa 


caaaaaaatt 


gtgttaatgg 


acaattaggt 


180 


ggaatgcttg 


ctggagcttt 


gggtggacct 


ggcggagttg 


tgttaggtgg 


tataggtggt 


240 


gcaatagcag 


gaggttgttt 


taattaaatg 


aaaataaaat 


ggtactggga 


atctctgatt 


300 


gaaaccttaa 


tatttataat 


tgttcttctt 


gtattttttt 


atagaagttc 


tggtttttct 


360 


ttaaaaaatt 


tagttttagg 


aagtttattt 


tatttgatag 


caattggtct 


ttttaattat 


420 


aaaaagataa 


acaaataggc 


actattttta 


aatttacaac 


ttttgcattt 


taagtatatt 


480 


gttgttatta 


ttaaggtgcg 


agatgagata 


aggtctacat 


ggacagcaca 


aaacccaccc 


540 


ctaatgcgaa 


taggggtggg 


tttttttcgt 


tcgttgcgaa 


tacgaacgtg 


tgggttagag 


600 


acaacttgcg 


agattatcgt 


ctaatcatct 


aaccaatgat 


ccactagtat 


taatactagt 


660 


cccacaaaaa 


gtggagcaat 


aaccaatgag 


ataaggtttt 


ccataaacag 


cacccccttt 


720 


caggggcaag 


ttgccactta 


ctaatatagc 


acagctcctt 


tattgttctt 


agtctaaatc 


780 


tgataaatct 


tttcttgttc 


aaaaatatag 


accacttaaa 


agcttataac 


ggtactagat 


840 


ttttcagata 


ccccaattac 


ctacttaaaa 


cgtctctctt 


tttcgtttta 


agatgtttaa 


900 


aattattttc 


tatgaattat 


acacaaatgt 


gcttaaatcg 


tcttaaatcg 


tcttaaaatg 


960 


tggtctgtgt 


tgagaataca 


acgactttgt 


ttggtcgtac 


ctctaaatct 


gtttgctgtg 


1020 


aacgagggta 


gcgaagtgaa 


ctttttgttg 


ctaacgctct 


tggttttgtc 


ttttgatttt 


1080 


ataaaatgtg 


gatgtaatcc 


actccttact 


aggggtttaa 


tctttataaa 


ataaaggagc 


1140 


ttgcgaatgc 


aaggtgccct 


tttttctttg 


tctgactact 


agggacaaat 


tatctgagta 


1200 


tgaacaagat 


tttgtctgtt 


cttgcgcgta 


tttattaata 


tatattttaa 


gagatatttt 


1260 


aagagatatt 


ttaaaacctt 


tttaggggtg 


agctcagcct 


tagagagagt 


aagcattgaa 


1320 


gcatagtact 


agggacaaat 


tatctgacta 


ctagggataa 


attatctgac 


tactagggac 


1380 


aaattatctg 


actactaggg 


ataaattatc 


tgactactag 


ggacgcactt 


tactttgtgt 


1440 


atcgtatcgt 


ttataatctt 


tatatgtgag 


gggaggtcga 


aaggattgga 


aaagaaaacg 


1500 


aatttaaaaa 


ttgcatatca 


aaatgaattg 


aatctggttc 


cacttaaaaa 


tttcaatgct 


1560 


aaacaaatgg 


atttattctt 


tgctttgtgt 


gcccgaatga 


aaaataaagg 


gcttagaaag 


1620 


gtatctttta 


cgtttgaaga 


actaagagaa 


ctaagtgatt 


acaagataac 


tgctatcgaa 


1680 


ccgttcacga 


atgatttaga 


acaattatac 


aaaaaaatgt 


taaacctaac 


atacagaacg 


1740 





• 






• 






gagacagaaa 


caaaaatcag 


ttatttcgtt 


ttatttactg 


ggtttgtgat 


tgataaatca 


1800 


gagcaaattg 


ttgaagttag 


tgtaaaccca 


gacttagaac 


atatcattaa 


cggtatctct 


1860 


agtgagttca 


ataaatttga 


gttactagca 


ttcacaagta 


tccagtcgaa 


atatacgaaa 


1920 


acactcttta 


gattgcttat 


gcagtttcaa 


tcaactgggt 


tttatgtggt 


taaaattgaa 


1980 


gatttcagag 


cacttttaga 


cattccaaaa 


tcttatcaaa 


tgactgacat 


aacccaacgg 


2040 


atattgaaac 


ctagtttaat 


tgagttaagt 


cagtacttta 


atgatttaaa 


agttaataaa 


2100 


attaaagctc 


gaaagggtaa 


taaaatagac 


cgtttagaat 


tcactttctc 


cggtctaaag 


2160 


actgatttac 


ctaaagttcc 


attgcacgac 


tggacgaaat 


aaaaaaagga 


cctccccctc 


2220 


acatttaagc 


aagtaggaac 


gtccctcgca 


atccacgaag 


actgctgatt 


cattttagca 


2280 


tatattgtgc 


gggacttcta 


aataaattat 


atttggaggt 


catttttatg 


tcgaataagt 


2340 


acttgaaaaa 


aagaaagcgt 


caagctaagc 


aggtagctga 


tttgtacgat 


ttaattattg 


2400 


gggttgaaca 


tgctggcagc 


tcgttaattg 


cgttgtatga 


gggaattaaa 


ccctctcaat 


2460 


atcgaatttt 


tattcttttg 


tcttattcta 


gttttgaaaa 


taaattaaac 


ttatacaaca 


2520 


aagcgatttt 


aagaactgaa 


gtttattctt 


tagaaaaaaa 


attaaacgaa 


aaaataaatg 


2580 


ctcaaatcag 


aattgcgcaa 


aaaaataaaa 


aagaaattgc 


ggtaattgat 


ttcacaaaac 


2640 


aaaaagaaaa 


actcaaaaga 


gaattactta 


gttttgaaaa 


tgataaagaa 


atgaaactta 


2700 


tggattcgca 


attaaaacaa 


tttcatgaaa 


ataaaacgtt 


agctgatatt 


aatgatcagt 


2760 


tttttatgac 


ggtacaaaat 


agtttaattt 


tgctgcataa 


aaaagcacct 


ttaacattaa 


2820 


aattaatttg 


tttgaaaaat 


tatattcgcc 


tttgcaaaaa 


ttattttcta 


aagaatatat 


2880 


tttaatgttt 


tttgaaaaaa 


atagtaacat 


gggaacatgt 


tgctctgctc 


gcaaaaggaa 


2940 


aaatatttaa 


actaataaaa 


aaccgtcgga 


gaccagccaa 


ccaataggtt 


ggctttaagt 


3000 


ttaagcctac 


gttgacaact 


gtcaatgtat 


aagtgcgccc 


tttgggtgtt 


ttattttttg 


3060 


tttaactatt 


attttctgca 


taggtttttt 


atttttatta 


atttgatttt 


caagaaaggg 


3120 


atgaacctaa 


aatgatttat 


aaacaaaaaa 


agaaagaaga 


tgtttttgga 


tttcctaaag 


3180 


ttttaacaat 


tgctgatttg 


agtacgagat 


ggaaaatgtc 


acgtcaagct 


atccataaaa 


3240 


aaattcaaga 


agatttatta 


tttcctatgc 


ctgttcaaat 


tgtctcaaat 


ggaaaaatta 


3300 


aattgttttt 


atttgttgat 


attgaaaaat 


acgaaaaaaa 


tcgtccgtgg 


ttattagaca 


3360 


ttaattatcg 


aaatgaacga 


caactttgga 


tttacaaaaa 


tggttttttt 


aaatagcaag 


3420 


ttagtcaatt 


accttatacc 


ttgttggata 


tctttggata 


aaaaaatagt 


tgtat 


3475 



<210> 16 <211> 227 <212> DNA <213> Divergicin structural gene; 
<220> <221> CDS <222> (1)..(225) <223> 



<400> 16 

atg aaa aaa caa att tta aaa ggg ttg gtt ata gtt gtt tgt tta tct 48 

Met Lys Lys Gin He Leu Lys Gly Leu Val He Val Val Cys Leu Ser 

15 10 15 

ggg gca aca ttt ttc tea aca cca caa caa get tct get get gea ccg 96 
Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Ala Ala Pro 
20 25 30 

aaa att act caa aaa caa aaa aat tgt gtt aat gga caa tta ggt gga 144 
Lys He Thr Gin Lys Gin Lys Asn Cys Val Asn Gly Gin Leu Gly Gly 
35 40 45 

atg ctt get gga get ttg ggt gga ect gge gga gtt gtg tta ggt ggt 192 
Met Leu Ala Gly Ala Leu Gly Gly Pro Gly Gly Val Val Leu Gly Gly 
50 55 60 

ata ggt ggt gca ata gca gga ggt tgt ttt aat ta 227 
He Gly Gly Ala He Ala Gly Gly Cys Phe Asn 
65 70 75 



<210> 17 <211> 75 <212> PRT <213> Divergicin structural gene; <400> 
17 

Met Lys Lys Gin He Leu Lys Gly Leu Val He Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Ala Ala Pro 
20 25 30 



Lys He Thr Gin Lys Gin Lys Asn Cys Val Asn Gly Gin Leu Gly Gly 
35 40 45 



Met Leu Ala Gly Ala Leu Gly Gly Pro Gly Gly Val Val Leu Gly Gly 
50 55 60 



He Gly Gly Ala He Ala Gly Gly Cys Phe Asn 
65 70 75 



<210> 18 <211> 75 <212> PRT <213> Divergicin structural gene <400> 
18 

Met Lys Lys Gin He Leu Lys Gly Leu Val He Val Val Cys Leu Ser 
15 10 15 



Gly Ala Thr Phe Phe Ser Thr Pro Gin Gin Ala Ser Ala Ala Ala Pro 
20 25 30 



Lys He Thr Gin Lys Gin Lys Asn Cys Val Asn Gly Gin Leu Gly Gly 
35 40 45 



Met Leu Ala Gly Ala Leu Gly Gly Pro Gly Gly Val Val Leu Gly Gly 
50 55 60 



He Gly Gly Ala He Ala Gly Gly Cys Phe Asn 
65 70 75 



<210> 19 <211> 170 <212> DNA <213> divergicin immunity gene; <220> 
<221> CDS <222> {1)..(168) <223> 

<400> 19 

atg aaa ata aaa tgg tac tgg gaa tct ctg att gaa acc tta ata ttt 4 8 

Met Lys He Lys Trp Tyr Trp Glu Ser Leu He Glu Thr Leu He Phe 
15 10 15 

ata att gtt ctt ctt gta ttt ttt tat aga agt tct ggt ttt tct tta 96 
He He Val Leu Leu Val Phe Phe Tyr Arg Ser Ser Gly Phe Ser Leu 
20 25 30 

aaa aat tta gtt tta gga agt tta ttt tat ttg ata gca att ggt ctt 144 
Lys Asn Leu Val Leu Gly Ser Leu Phe Tyr Leu He Ala He Gly Leu 
35 40 45 

ttt aat tat aaa aag ata aac aaa ta 170 
Phe Asn Tyr Lys Lys He Asn Lys 
50 55 



<210> 20 <211> 56 <212> PRT <213> divergicin immunity gene; <400> 
20 

Met Lys He Lys Trp Tyr Trp Glu Ser Leu He Glu Thr Leu He Phe 
15 10 15 



He He Val Leu Leu Val Phe Phe Tyr Arg Ser Ser Gly Phe Ser Leu 
20 25 30 



Lys Asn Leu Val Leu Gly Ser Leu Phe Tyr Leu He Ala He Gly Leu 
35 40 45 



Phe Asn Tyr Lys Lys He Asn Lys 
50 55 



<210> 21 <211> 56 <212> PRT <213> Divergicin immunity gene <400> 
21 

Met Lys He Lys Trp Tyr Trp Glu Ser Leu He Glu Thr Leu He Phe 
15 10 15 



He He Val Leu Leu Val Phe Phe Tyr Arg Ser Ser Gly Phe Ser Leu * 
20 25 30 



Lys Asn Leu Val Leu Gly Ser Leu Phe Tyr Leu He Ala He Gly Leu 
35 40 45 



Phe Asn Tyr Lys Lys lie Asn Lys 
50 55 



<210> 22 <211> 124 <212> DNA <213> Divergicin signal peptide; <220> 
<221> sig_peptide <222> (1)..(123) <223> 

<220> <221> CDS <222> {1),.(123) <223> 

<400> 22 

ate ttg gta tea caa aet aat ttg gag gtt ggt ata tat gaa aaa aca 48 
lie Leu Val Ser Gin Thr Asn Leu Glu Val Gly lie Tyr Glu Lys Thr 
15 10 15 

aat ttt aaa agg gtt ggt tat agt tgt ttg ttt ate tgg gge aac att 96 
Asn Phe Lys Arg Val Gly Tyr Ser Cys Leu Phe lie Trp Gly Asn lie 
20 25 30 

ttt ete aac aee aea aea age tte tge t 124 
Phe Leu Asn Thr Thr Thr Ser Phe Cys 
35 40 



<210> 23 <211> 41 <212> PRT <213> Divergicin signal peptide; <400> 
23 

lie Leu Val Ser Gin Thr Asn Leu Glu Val Gly lie Tyr Glu Lys Thr 
15 10 15 



Asn Phe Lys Arg Val Gly Tyr Ser Cys Leu Phe lie Trp Gly Asn lie 
20 25 30 



Phe Leu Asn Thr Thr Thr Ser Phe Cys 
35 40 

<210> 24 <211> 41 <212> PRT <213> Divergicin signal sequence <400> 
24 

lie Leu Val Ser Gin Thr Asn Leu Glu Val Gly lie Tyr Glu Lys Thr 
15 10 15 



Asn Phe Lys Arg Val Gly Tyr Ser Cys Leu Phe lie Trp Gly Asn lie 
20 25 30 



Phe Leu Asn Thr Thr Thr Ser Phe Cys 
35 40 

<210> 25 <211> 675 <212> DNA <213> Broehocin-C; <400> 25 
gctattttga gaaatattaa ceaatagtaa aaattatcat getatctttt gtatgtaata 60 

aaaattattt aaaggagggt gtttcatcat geacaaggta aaaaaattaa acaatcaaga 120 



gttacaacag atcgtgggag gttacagttc aaaagattgt ctaaaagata ttggtaaagg 180 





• 






• 






aattggtgct 


ggtacagtag 


ctggggcagc 


cggcggtggc 


ctagctgcag 


gattaggtgc 


240 


tatcccagga 


gcattcgttg 


gagcacattt 


tggagtaatc 


ggcggatctg 


ccgcatgcat 


300 


tggtggatta 


ttaggtaact 


aggaggttat 


atttatgaaa 


aaagaactat 


tgaataaaaa 


360 


tgaaatgagt 


agaattatcg 


gcggcaaaat 


aaattgggga 


aatgttggcg 


gttcttgtgt 


420 


tggaggtgca 


gtaattggag 


gcgccctcgg 


tggactaggt 


ggagctggcg 


gaggttgcat 


480 


tacaggagct 


atcggaagta 


tttgggatca 


atggtaaaaa 


ctatactatt 


ttcggttgta 


540 


atttcattcg 


ttgcattatg 


taacttttta 


ataaaaaaag 


atgtgtcttc 


aaaaaaaaaa 


600 


ttatttttaa 


caggttctat 


tgctgtcttt 


ctaattatct 


atgattttct 


atggattata 


660 


ttctctaact 


agtac 










675 



<210> 26 <211> 233 <212> DNA <213> Brochocin-C peptide A; <220> 
<221> CDS <222> (1)..(231) <223> 

<220> <221> sig_peptide <222> (1)..(54) <223> 

<400> 26 

atg cac aag gta aaa aaa tta aac aat caa gag tta caa cag ate gtg 48 
Met His Lys Val Lys Lys Leu Asn Asn Gin Glu Leu Gin Gin lie Val 
15 10 15 

gga ggt tac agt tea aaa gat tgt eta aaa gat att ggt aaa gga att 96 
Gly Gly Tyr Ser Ser Lys Asp Cys Leu Lys Asp lie Gly Lys Gly lie 
20 25 30 

ggt get ggt aea gta get ggg gea gee gge ggt gge eta get gea gga 14 4 

Gly Ala Gly Thr Val Ala Gly Ala Ala Gly Gly Gly Leu Ala Ala Gly 
35 40 45 

tta ggt get ate eca gga gea tte gtt gga gea eat ttt gga gta ate 192 
Leu Gly Ala He Pro Gly Ala Phe Val Gly Ala His Phe Gly Val He 
50 55 60 

gge gga tet gee gea tge att ggt gga tta tta ggt aac ta 233 
Gly Gly Ser Ala Ala Cys He Gly Gly Leu Leu Gly Asn 
65 70 75 

<210> 27 <211> 77 <212> PRT <213> Brochoein-C peptide A; <400> 27 

Met His Lys Val Lys Lys Leu Asn Asn Gin Glu Leu Gin Gin He Val 
15 10 15 



Gly Gly Tyr Ser Ser Lys Asp Cys Leu Lys Asp He Gly Lys Gly He 
20 25 30 



Gly Ala Gly Thr Val Ala Gly Ala Ala Gly Gly Gly Leu Ala Ala Gly 
35 40 45 



Leu Gly Ala He Pro Gly Ala Phe Val Gly Ala His Phe Gly Val He 
50 55 60 



Gly Gly Ser Ala Ala Cys He Gly Gly Leu Leu Gly Asn 
65 70 75 



<210> 28 <211> 77 <212> PRT <213> Brochocin-C peptide A <400> 28 

Met His Lys Val Lys Lys Leu Asn Asn Gin Glu Leu Gin Gin He Val 
15 10 15 



Gly Gly Tyr Ser Ser Lys Asp Cys Leu Lys Asp He Gly Lys Gly He 
20 25 30 



Gly Ala Gly Thr Val Ala Gly Ala Ala Gly Gly Gly Leu Ala Ala Gly 
35 40 45 



Leu Gly Ala He Pro Gly Ala Phe Val Gly Ala His Phe Gly Val He 
50 55 60 



Gly Gly Ser Ala Ala Cys He Gly Gly Leu Leu Gly Asn 
65 70 75 



<210> 29 <211> 182 <212> DNA <213> Brochocin-C peptide B; <220> 
<221> CDS <222> (1)..(180) <223> 

<220> <221> sig_peptide <222> (1) . . (51) <223> 



<400> 
atg aaa 
Met Lys 
1 


29 

aaa 

Lys 


gaa 
Glu 


eta 
Leu 
5 


ttg 
Leu 


aat 
Asn 


aaa 
Lys 


aat 
Asn 


gaa 
Glu 
10 


atg 
Met 


agt 
Ser 


aga 
Arg 


att 
He 


ate 
He 
15 


ggc 
Giy 


48 


ggc 
Gly 


aaa 
Lys 


ata 
He 


aat 
Asn 
20 


tgg 
Trp 


gga 
Gly 


aat 
Asn 


gtt 
Val 


ggc 
Gly 
25 


ggt 
Gly 


tet 
Ser 


tgt 
Cys 


gtt 
Val 


gga 
Gly 
30 


ggt gea 
Gly Ala 


96 


gta 
Val 


att 
He 


gga 
Gly 
35 


ggc 
Gly 


gee 
Ala 


etc 
Leu 


ggt 
Gly 


gga 
Gly 
40 


eta 
Leu 


ggt 
Gly 


gga 
Gly 


get 
Ala 


ggc 
Gly 
45 


gga 
Gly 


ggt 
Gly 


tge 
Cys 


144 


att 
He 


aca 
Thr 
50 


gga 
Gly 


get 
Ala 


ate 
He 


gga 
Gly 


agt 
Ser 
55 


att 
He 


tgg 
Trp 


gat 
Asp 


caa 
Gin 


tgg 
Trp 
60 


ta 








182 


<210> 


30 <211> 


60 


<212> 


PRT ' 


<213> Brochocin- 


-C peptide B; 


<400> 


30 


Met 
1 


Lys 


Lys 


Glu 


Leu 
5 


Leu 


Asn 


Lys 


Asn 


Glu 
10 


Met 


Ser 


Arg 


He 


He 
15 


Gly 





Gly Lys He Asn Trp Gly Asn Val Gly Gly Ser Cys Val Gly Gly Ala 
20 25 30 



Val He Gly Gly Ala Leu Gly Gly Leu Gly Gly Ala Gly Gly Gly Cys 
35 40 45 



He Thr Gly Ala He Gly Ser He Trp Asp Gin Trp 
50 55 60 



<210> 31 <211> 60 <212> PRT <213> Brochocin-C peptide B <400> 31 

Met Lys Lys Glu Leu Leu Asn Lys Asn Glu Met Ser Arg He He Gly 
15 10 15 



Gly Lys He Asn Trp Gly Asn Val Gly Gly Ser Cys Val Gly Gly Ala 
20 25 30 



Val He Gly Gly Ala Leu Gly Gly Leu Gly Gly Ala Gly Gly Gly Cys 
35 40 45 



He Thr Gly Ala He Gly Ser He Trp Asp Gin Trp 
50 55 60 



<210> 32 <211> 161 <212> DNA <213> Brochocin-C immunity peptide; 
<220> <221> CDS <222> (1)..(144) <223> 

<400> 32 

atg gta aaa act ata eta ttt teg gtt gta att tea tte gtt gca tta 48 
Met Val Lys Thr He Leu Phe Ser Val Val He Ser Phe Val Ala Leu 
15 10 15 

tgt aac ttt tta ata aaa aaa gat gtg tct tea aaa aaa aaa tta ttt 96 
Cys Asn Phe Leu He Lys Lys Asp Val Ser Ser Lys Lys Lys Leu Phe 
20 25 30 

tta aca ggt tct att get gte ttt eta att ate tat gat ttt eta tgg 144 
Leu Thr Gly Ser He Ala Val Phe Leu He He Tyr Asp Phe Leu Trp 
35 40 45 

attatattet etaacta 161 

<210> 33 <211> 48 <212> PRT <213> Brochocin-C immunity peptide; 
<400> 33 

Met Val Lys Thr He Leu Phe Ser Val Val He Ser Phe Val Ala Leu 
15 10 15 

Cys Asn Phe Leu He Lys Lys Asp Val Ser Ser Lys Lys Lys Leu Phe 
20 25 30 



Leu Thr Gly Ser He Ala Val Phe Leu He He Tyr Asp Phe Leu Trp 
35 40 45 



<210> 34 <211> 53 <212> PRT <213> Brochocin-C immunity peptide 
<400> 34 

Met Val Lys Thr He Leu Phe Ser Val Val He Ser Phe Val Ala Leu 
15 10 15 

Cys Asn Phe Leu He Lys Lys Asp Val Ser Ser Lys Lys Lys Leu Phe 
20 25 30 

Leu Thr Gly Ser He Ala Val Phe Leu He He Tyr Asp Phe Leu Trp 
35 40 45 

He He Phe Ser Asn 
50 

<210> 35 <211> 2226 <212> DNA <213> Enterocin 900 operon; <400> 35 



aagctttact 


tgatattagt 


tctgagttct 


gcctgattta 


tcagtaacat 


aactctagag 


60 


ataactgcgt 


cgctatctca 


agttcttttt 


tcttttctta 


caaaataaat 


atactttatt 


120 


tcattttata 


agtcaacgtt 


ttcattgctt 


ataaattagt 


ttttttaatc 


atctcagtaa 


180 


taatttgcta 


tgtcagttcg 


atcaatacca 


tttgcatgaa 


agtacagcta 


taagccaatc 


240 


acacctaacc 


tactcttaat 


cgtataatga 


ttccagttag 


caaggtcttt 


aatactcatg 


300 


atccccatct 


ggttgagttt 


ttttcattcg 


aaaccctatg 


ccccaaaaga 


ccgtcatttt 


360 


aggaatattc 


catactttct 


caggaacatt 


ttgatacgtc 


cattcagcaa 


taaacccttc 


420 


attgtgcttc 


gcttcattgt 


ctaaggcgag 


tttggccaaa 


ggggattatc 


tccgcgacac 


480 


ctaccgtagc 


aatcaatcct 


aattcttctt 


taatacgttc 


cttggatcat 


ttgaacgaat 


540 


tttttccttc 


tctgacttct 


tgttccttca 


gtcgtaaaaa 


tattcagtga 


tctggtcact 


600 


tttaaaatgg 


gttcatcgat 


tggatacatc 


agtagatctt 


cgtcagccac 


atatcttttg 


660 


aaaatattat 


ttacccgcat 


atttcgcttg 


atatataggt 


tcatacgtgg 


tggaacaacg 


720 


tatgatgttt 


taggaaatag 


ttgtgataaa 


tcacgtggtc 


tactcacatt 


tgtaatatca 


780 


taccgctttt 


ttgcttcagg 


agaagaagct 


ctaatatcaa 


tcctaaacca 


gtattgtcag 


840 


cgcgactcat 


aacaacaagt 


tctgttgtta 


atggatcaaa 


atttctttct 


atacactcga 


900 


tactcgcata 


aaaaggcttc 


atgtcgatta 


gaaaataatc 


atttactgat 


tctttcgaat 


960 


aatccagcat 


gaataacacc 


cattcttttt 


cacattacac 


aaacgtaagt 


taggaaatat 


1020 


aaagaagaaa 


actaaatagc 


actaaacaaa 


caagacaact 


catgcttatt 


ccgtataaga 


1080 


aactacatat 


tatgttaact 


agttattaaa 


ataacatatt 


taataaaatt 


aaattgtgat 


1140 


tttataggtt 


tcaggaatga 


aaaagcctta 


tttcaggaag 


tttttaactg 


tttgctatag 


1200 





• 






• 






atgtatgtca 


tgatagcatc 


gtaataaaaa 


tactctaaaa 


ggagcgagtt 


taaatatgca 


1260 


aaatgtaaaa 


gaattaagta 


cgaaagagat 


gaaacaaatt 


atcggtggag 


aaaatgatca 


1320 


cagaatgcct 


aatgagttaa 


atagacctaa 


caacttatct 


aaaggtggag 


caaaatgtgg 


1380 


tgctgcaatt 


gctgggggat 


tatttggaat 


cccaaaagga 


ccactagcat 


gggctgctgg 


1440 


gttagcaaat 


gtatactcta 


aatgcaacta 


aaaaagaaga 


gaaaaaactc 


attacgagtt 


1500 


ttttctcttc 


tttttttgca 


tgaaattagg 


aataactaat 


aaaacaatag 


caatcaatag 


1560 


taaaatctta 


cttaatatag 


tttcggaaaa 


aataaataat 


cctaaattta 


taattactgc 


1620 


taaaaaaatg 


cataaattat 


actctaaatt 


attttttttt 


aaattcataa 


tataaacatc 


1680 


ctctctttaa 


ttagtctacc 


attccgaaat 


atttcatccc 


cagctctttt 


tttactaata 


1740 


taccaactac 


atttaataac 


aaaataacta 


gtaaacttaa 


tatttttagt 


ggcatagaat 


1800 


attcaaaaat 


aaataaaggc 


accatacatg 


tagctatcaa 


tataaataca 


gaacttacgt 


1860 


attttattat 


tttacggaac 


attataacct 


attacaactc 


cgcaaatagc 


catagcccat 


1920 


accatagata 


agatttttac 


cagcaccacc 


accacatgtt 


tgttttatct 


ctttcatact 


1980 


taattttttt 


acattttgca 


tgtctctaca 


tgctcctttt 


aaagtttttt 


tagaacctca 


2040 


cgactataac 


atggataatt 


taatcgtggt 


caaaaacttc 


ctgaaatagg 


gtgtttcata 


2100 


tcctgaacac 


gaatttttag 


tcaattttcg 


aaaaatgaaa 


ctttaaaatt 


tctttgacca 


2160 


gaactctatt 


tattcttgtg 


ttgttccttc 


gaataggttc 


ccgtatatct 


tttttatttg 


2220 


aagctt 












2226 



<210> 36 <211> 215 <212> DNA <213> Enterocin 900 peptide; <220> 
<221> sig_peptide <222> (1)..(54) <223> 

<400> 36 

atgcaaaatg taaaagaatt aagtacgaaa gagatgaaac aaattatcgg tggagaaaat 60 

gatcacagaa tgcctaatga gttaaataga cctaacaact tatctaaagg tggagcaaaa 120 

tgtggtgctg caattgctgg gggattattt ggaatcccaa aaggaccact agcatgggct 180 

gctgggttag caaatgtata ctctaaatgc aacta 215 

<210> 37 <211> 71 <212> PRT <213> Enterocin 900 peptide <400> 37 

Met Gin Asn Val Lys Glu Leu Ser Thr Lys Glu Met Lys Gin lie lie 
15 10 15 

Gly Gly Glu Asn Asp His Arg Met Pro Asn Glu Leu Asn Arg Pro Asn 
20 25 30 



Asn Leu Ser Lys Gly Gly Ala Lys Cys Gly Ala Ala lie Ala Gly Gly 



35 40 45 



Leu Phe Gly lie Pro Lys Gly Pro Leu Ala Trp Ala Ala Gly Leu Ala 
50 55 60 



Asn Val Tyr Ser Lys Cys Asn 
65 70 



<210> 38 <211> 103 <212> PRT <213> Colicin V pre-peptide; <220> 
<221> disulfide-bond <222> (91).. (102) <223> 

<220> <221> cleavage-site <222> (15).. (16) <223> 

<400> 38 

Met Arg Thr Leu Thr Leu Asn Glu Leu Asp Ser Val Ser Gly Gly Ala 
15 10 15 



Ser Gly Arg Asp He Ala Met Ala He Gly Thr Leu Ser Gly Gin Phe 
20 25 30 



Val Ala Gly Gly He Gly Ala Ala Ala Gly Gly Val Ala Gly Gly Ala 
35 40 45 



He Tyr Asp Tyr Ala Ser Thr His Lys Pro Asn Pro Ala Met Ser Pro 
50 55 60 



Ser Gly Leu Gly Gly Thr He Lys Gin Lys Pro Glu Gly He Pro Ser 
65 70 75 80 



Glu Ala Trp Asn Tyr Ala Ala Gly Arg Leu Cys Asn Trp Ser Pro Asn 
85 90 95 



Asn Leu Ser Asp Val Cys Leu 
100 



<210> 39 <211> 88 <212> PRT <213> Colicin V; <220> <221> 
disulfide-bond <222> (76).. (87) <223> 

<400> 39 

Ala Ser Gly Arg Asp He Ala Met Ala He Gly Thr Leu Ser Gly Gin 
15 10 15 



Phe Val Ala Gly Gly He Gly Ala Ala Ala Gly Gly Val Ala Gly Gly 
20 25 30 



Ala He Tyr Asp Tyr Ala Ser Thr His Lys Pro Asn Pro Ala Met Ser 
35 40 45 



Pro Ser Gly Leu Gly Gly Thr lie Lys Gin Lys Pro Glu Gly lie Pro 
50 55 60 



Ser Glu Ala Trp Asn Tyr Ala Ala Gly Arg Leu Cys Asn Trp Ser Pro 
65 70 75 80 



Asn Asn Leu Ser Asp Val Cys Leu 
85 



<210> 40 <211> 675 <212> DNA <213> carnobacteriocin BMl; <220> 
<221> RBS <222> (89).. (93) <223> 

<220> <221> RBS <222> (290) (293) <223> 

<220> <221> CDS <222> (103) (285) <223> 

<220> <221> CDS <222> (303).. (566) <223> 

<400> 40 

tcgagatacg tttatccatg gttcaggatg attttatcaa cgagttaatt atttatgcta 60 

cagtaaactt gttactaaat actttataag gagtgtatgt ac atg aaa age gtt 114 

Met Lys Ser Val 
1 

aaa gaa eta aat aaa aaa gaa atg caa caa att aat ggt gga get ate 162 
Lys Glu Leu Asn Lys Lys Glu Met Gin Gin lie Asn Gly Gly Ala lie 
5 10 15 20 

tct tat ggc aat ggt gtt tat tgt aac aaa gag aaa tgt tgg gta aac 210 
Ser Tyr Gly Asn Gly Val Tyr Cys Asn Lys Glu Lys Cys Trp Val Asn 
25 30 35 

aag gea gaa aae aaa caa get att act gga ata gtt ate ggt gga tgg 258 
Lys Ala Glu Asn Lys Gin Ala He Thr Gly He Val He Gly Gly Trp 
40 45 50 

get tet agt tta gea gga atg gga eat taaagaggta tetagtt atg ata 308 
Ala Ser Ser Leu Ala Gly Met Gly His Met He 

55 60 

aaa gat gaa aaa ata aat aaa ate tat got tta gtt aag age gea ett 356 
Lys Asp Glu Lys He Asn Lys He Tyr Ala Leu Val Lys Ser Ala Leu 
65 70 75 

gat aat aeg gat gtt aag aat gat aaa aaa ett tet tta ett ett atg 404 
Asp Asn Thr Asp Val Lys Asn Asp Lys Lys Leu Ser Leu Leu Leu Met 
80 85 90 95 

aga ata caa gaa aea tea att aat gga gaa eta ttt tac gat tat aaa 452 
Arg He Gin Glu Thr Ser He Asn Gly Glu Leu Phe Tyr Asp Tyr Lys 
100 105 110 



aaa gaa tta eag eca get att agt atg tae tet att caa cat aac ttt 
Lys Glu Leu Gin Pro Ala He Ser Met Tyr Ser He Gin His Asn Phe 
115 120 125 



500 



egg gtt cct gac gat eta gta aaa ctg tta gea tta gtt eaa aca eet 548 
Arg Val Pro Asp Asp Leu Val Lys Leu Leu Ala Leu Val Gin Thr Pro 
130 135 140 

aaa get tgg tea ggg ttt taaetttagt tecagatgag ttaaaatect 596 
Lys Ala Trp Ser Gly Phe 
145 

taaaaataag gaataatggt aaateageat tccttatttt tatagteate aeactataae 656 
tttacttaaa gatgttega 675 

<210> 41 <211> 61 <212> PRT <213> earnobaeterioein BMl; <400> 41 

Met Lys Ser Val Lys Glu Leu Asn Lys Lys Glu Met Gin Gin lie Asn 
15 10 15 



Gly Gly Ala lie Ser Tyr Gly Asn Gly Val Tyr Cys Asn Lys Glu Lys 
20 25 30 



Cys Trp Val Asn Lys Ala Glu Asn Lys Gin Ala lie Thr Gly lie Val 
35 40 45 



lie Gly Gly Trp Ala Ser Ser Leu Ala Gly Met Gly His 
50 55 60 



<210> 42 <211> 88 <212> PRT <213> earnobaeterioein BMl; <400> 42 

Met lie Lys Asp Glu Lys lie Asn Lys lie Tyr Ala Leu Val Lys Ser 
15 10 15 



Ala Leu Asp Asn Thr Asp Val Lys Asn Asp Lys Lys Leu Ser Leu Leu 
20 25 30 



Leu Met Arg lie Gin Glu Thr Ser lie Asn Gly Glu Leu Phe Tyr Asp 
35 40 45 



Tyr Lys Lys Glu Leu Gin Pro Ala lie Ser Met Tyr Ser lie Gin His 
50 55 60 



Asn Phe Arg Val Pro Asp Asp Leu Val Lys Leu Leu Ala Leu Val Gin 
65 70 75 80 



Thr Pro Lys Ala Trp Ser Gly Phe 
85 



<210> 43 <211> 61 <212> PRT <213> earnobaeterioein BMl <400> 43 



Met Lys Ser Val Lys Glu Leu Asn Lys Lys Glu Met Gin Gin lie Asn 



10 



15 



Gly Gly Ala He Ser Tyr Gly Asn Gly Val Tyr Cys Asn Lys Glu Lys 
20 25 30 



Cys Trp Val Asn Lys Ala Glu Asn Lys Gin Ala He Thr Gly He Val 
35 40 45 



He Gly Gly Trp Ala Ser Ser Leu Ala Gly Met Gly His 
50 55 60 



<210> 44 <211> 88 <212> PRT <213> carnobacteriocin BMl <400> 44 

Met He Lys Asp Glu Lys He Asn Lys He Tyr Ala Leu Val Lys Ser 
15 10 15 



Ala Leu Asp Asn Thr Asp Val Lys Asn Asp Lys Lys Leu Ser Leu Leu 
20 25 30 



Leu Met Arg He Gin Glu Thr Ser He Asn Gly Glu Leu Phe Tyr Asp 
35 40 45 



Tyr Lys Lys Glu Leu Gin Pro Ala He Ser Met Tyr Ser He Gin His 
50 55 60 



Asn Phe Arg Val Pro Asp Asp Leu Val Lys Leu Leu Ala Leu Val Gin 
65 70 75 80 



Thr Pro Lys Ala Trp Ser Gly Phe 
85 



<210> 45 <211> 1907 <212> DNA <213> carnobacterium B2 operon; <220> 
<221> -35_signal <222> (165).. (170) <223> 

<220> <221> -10_signal <222> (189).. (193) <223> 

<220> <221> RBS <222> (221).. (225) <223> 



<220> <221> CDS <222> (236) . 

<220> <221> RBS <222> (460). 

<220> <221> CDS <222> (473). 

<220> <221> CDS <222> (1025) 



(433) <223> 
(465) <223> 
(805) <223> 
. (1267) <223> 



<400> 45 

aagcttttat agtacaatta tttatgcgtg ctatgcaata gctattgtat atactatttt 60 



tactatgaga aaagattctt atgaaaataa caaaaataat cgtaaaaaag ttatatagca 



120 



tttatttcat ttatgaattc aaataccctg gttcaagatg tattttccaa aaaaatgttc 180 

agatatgata tagttttttt gaaatacaaa tataaaataa aggagtttga tttag atg 238 

Met 
1 

aat age gta aaa gaa tta aac gtg aaa gaa atg aaa caa tta cac ggt 286 
Asn Ser Val Lys Glu Leu Asn Val Lys Glu Met Lys Gin Leu His Gly 
5 10 15 

gga gta aat tat ggt aat ggt gtt tct tgc agt aaa aca aaa tgt tea 334 
Gly Val Asn Tyr Gly Asn Gly Val Ser Cys Ser Lys Thr Lys Cys Ser 
20 25 30 

gtt aac tgg gga caa gcc ttt caa gaa aga tac aca get gga att aac 382 
Val Asn Trp Gly Gin Ala Phe Gin Glu Arg Tyr Thr Ala Gly lie Asn 
35 40 45 

tea ttt gta agt gga gtc get tct ggg gca gga tec att ggt agg aga 430 
Ser Phe Val Ser Gly Val Ala Ser Gly Ala Gly Ser lie Gly Arg Arg 
50 55 60 65 

ccg taaatatata aatacaatat agagcaaggt ggtgataca atg gat ata aag 484 
Pro Met Asp lie Lys 

70 

tct caa aca tta tat ttg aat eta age gag gca tat aaa gae cet gaa 532 
Ser Gin Thr Leu Tyr Leu Asn Leu Ser Glu Ala Tyr Lys Asp Pro Glu 
75 80 85 

gta aaa get aat gaa ttc tta tea aaa tta gtt gta caa tgt get ggg 580 
Val Lys Ala Asn Glu Phe Leu Ser Lys Leu Val Val Gin Cys Ala Gly 
90 95 100 

aaa tta aca get tea aac agt gag aac agt tat att gaa gta ata tea 628 
Lys Leu Thr Ala Ser Asn Ser Glu Asn Ser Tyr lie Glu Val lie Ser 
105 110 115 

ttg eta tct agg ggt att tet agt tat tat tta tec cat aaa cgt ata 676 
Leu Leu Ser Arg Gly lie Ser Ser Tyr Tyr Leu Ser His Lys Arg lie 
120 125 130 

att cet tea agt atg tta act ata tat act caa ata caa aag gat ata 724 
lie Pro Ser Ser Met Leu Thr lie Tyr Thr Gin lie Gin Lys Asp lie 
135 140 145 150 

aaa aac ggg aat att gae ace gaa aaa tta agg aaa tat gag ata gea 772 
Lys Asn Gly Asn lie Asp Thr Glu Lys Leu Arg Lys Tyr Glu lie Ala 
155 160 165 

aaa gga tta atg tec gtt cet tat ata tat ttc taatttttte aatgatgtta 825 
Lys Gly Leu Met Ser Val Pro Tyr lie Tyr Phe 
170 175 

gttgacttca aaaagatgtg aaatcgatta geattttcaa aattagatta aaaatactat 885 

ctatataaaa tagaactact gatttaaagt atttataaga atataaagta gcaaataaca 945 

tgatagaeac aattaaggag cgacatttta tggaaaattt gaaatggtat tcgggcggga 1005 

acgatagaaa aaaaaagca atg get act att act gat ttg tta aac gat tta 1057 



Met Ala Thr lie Thr Asp Leu Leu Asn Asp Leu 
180 185 

aaa ata gac tta ggt aac gaa tct eta caa aat gtc tta gaa aat tat 1105 
Lys lie Asp Leu Gly Asn Glu Ser Leu Gin Asn Val Leu Glu Asn Tyr 
190 195 200 

ctt gaa gaa ttg gaa caa gca aat get get gtt eca att ata tta gge 1153 
Leu Glu Glu Leu Glu Gin Ala Asn Ala Ala Val Pro lie lie Leu Gly 
205 210 215 220 

cgt atg aae ata gat ate tet aca gca ate aga aaa gat ggt gtt act 1201 
Arg Met Asn lie Asp lie Ser Thr Ala lie Arg Lys Asp Gly Val Thr 
225 230 235 

tta tea gaa att eag tet aaa aaa tta aaa gag etg att tea ata tec 1249 
Leu Ser Glu lie Gin Ser Lys Lys Leu Lys Glu Leu lie Ser lie Ser 
240 245 250 

tat att aaa tat ggc tat taatttagta ttaataacag tgtaggattg 1297 
Tyr lie Lys Tyr Gly Tyr 
255 



attcaaatta 


tttgaatcaa 


aatttatata 


caaattttat 


ttattttggg 


tetttaaata 


1357 


attttgtgta 


agttcaaatt 


atttaaagat 


gagttaaaae 


tetatcttcg 


aaaaacatea 


1417 


eaaaatgtga 


tgaaatttgt 


eeeeaatttt 


ggacettcat 


ggtceatttt 


ttcgttacat 


1477 


ceategtcac 


taaacaaagc 


atttttagta 


aggatteate 


agatgggaat 


aetaeettag 


1537 


attttgttgg 


ctttcacage 


tgacaatgga 


ggeetteaat 


eacattggeg 


gtataaataa 


1597 


teeggegcaa 


atetgctgaa 


tacttgaaaa 


atgtcgctaa 


ttctgeeeag 


ttatetatca 


1657 


attcttcaat 


taatttgtet 


gegtttatat 


ccattttcat 


tccccttttt 


taatttttca 


1717 


ttttttagtt 


actttaaaeg 


gtttaaagcc 


ttaageaett 


aggctttaat 


ettttttcac 


1777 


ttgatctaat 


tatttgaact 


tcagcattta 


tcttttgatt 


tattctttta 


gggaattgac 


1837 


egaataggga 


gatttcctgt 


gagtaggege 


eaacggtggt 


ggeggtegga 


gteagecgae 


1897 


tcacaagctt 












1907 



<210> 46 <211> 66 <212> PRT <213> carnobaeterium B2 operon; <400> 
46 

Met Asn Ser Val Lys Glu Leu Asn Val Lys Glu Met Lys Gin Leu His 
15 10 15 



Gly Gly Val Asn Tyr Gly Asn Gly Val Ser Cys Ser Lys Thr Lys Cys 
20 25 30 



Ser Val Asn Trp Gly Gin Ala Phe Gin Glu Arg Tyr Thr Ala Gly lie 
35 40 45 



Asn Ser Phe Val Ser Gly Val Ala Ser Gly Ala Gly Ser lie Gly Arg 
50 55 60 



Arg Pro 
65 



<210> 47 <211> 111 <212> PRT <213> carnobacterium B2 operon; <400> 
47 

Met Asp lie Lys Ser Gin Thr Leu Tyr Leu Asn Leu Ser Glu Ala Tyr 
15 10 15 



Lys Asp Pro Glu Val Lys Ala Asn Glu Phe Leu Ser Lys Leu Val Val 
20 25 30 



Gin Cys Ala Gly Lys Leu Thr Ala Ser Asn Ser Glu Asn Ser Tyr lie 
35 40 45 



Glu Val lie Ser Leu Leu Ser Arg Gly lie Ser Ser Tyr Tyr Leu Ser 
50 55 60 



His Lys Arg lie lie Pro Ser Ser Met Leu Thr lie Tyr Thr Gin lie 
65 70 75 80 



Gin Lys Asp lie Lys Asn Gly Asn lie Asp Thr Glu Lys Leu Arg Lys 
85 90 95 



Tyr Glu lie Ala Lys Gly Leu Met Ser Val Pro Tyr lie Tyr Phe 
100 105 110 



<210> 48 <211> 81 <212> PRT <213> carnobacterium B2 operon; <400> 
48 

Met Ala Thr lie Thr Asp Leu Leu Asn Asp Leu Lys lie Asp Leu Gly 

15 10 15 



Asn Glu Ser Leu Gin Asn Val Leu Glu Asn Tyr Leu Glu Glu Leu Glu 
20 25 30 



Gin Ala Asn Ala Ala Val Pro lie lie Leu Gly Arg Met Asn lie Asp 
35 40 45 



lie Ser Thr Ala lie Arg Lys Asp Gly Val Thr Leu Ser Glu lie Gin 
50 55 60 



Ser Lys Lys Leu Lys Glu Leu lie Ser lie Ser Tyr lie Lys Tyr Gly 
65 70 75 80 



Tyr 



<210> 49 <211> 66 <212> PRT <213> carnobacteriocin B2 operon <400> 
49 

Met Asn Ser Val Lys Glu Leu Asn Val Lys Glu Met Lys Gin Leu His 
15 10 15 



Gly Gly Val Asn Tyr Gly Asn Gly Val Ser Cys Ser Lys Thr Lys Cys 
20 25 30 



Ser Val Asn Trp Gly Gin Ala Phe Gin Glu Arg Tyr Thr Ala Gly lie 
35 40 45 



Asn Ser Phe Val Ser Gly Val Ala Ser Gly Ala Gly Ser lie Gly Arg 
50 55 60 



Arg Pro 
65 



<210> 50 <211> 111 <212> PRT <213> carnobacteriocin B2 operon <400> 
50 

Met Asp lie Lys Ser Gin Thr Leu Tyr Leu Asn Leu Ser Glu Ala Tyr 
15 10 15 



Lys Asp Pro Glu Val Lys Ala Asn Glu Phe Leu Ser Lys Leu Val Val 
20 25 30 



Gin Cys Ala Gly Lys Leu Thr Ala Ser Asn Ser Glu Asn Ser Tyr lie 
35 40 45 



Glu Val lie Ser Leu Leu Ser Arg Gly lie Ser Ser Tyr Tyr Leu Ser 
50 55 60 



His Lys Arg lie lie Pro Ser Ser Met Leu Thr He Tyr Thr Gin He 
65 70 75 80 



Gin Lys Asp He Lys Asn Gly Asn He Asp Thr Glu Lys Leu Arg Lys 
85 90 95 



Tyr Glu He Ala Lys Gly Leu Met Ser Val Pro Tyr He Tyr Phe 
100 105 110 



<210> 51 <211> 81 <212> PRT <213> carnobacteriocin B2 operon <400> 
51 



Met Ala Thr lie Thr Asp Leu Leu Asn Asp Leu Lys lie Asp Leu Gly 
15 10 15 



Asn Glu Ser Leu Gin Asn Val Leu Glu Asn Tyr Leu Glu Glu Leu Glu 
20 25 30 



Gin Ala Asn Ala Ala Val Pro lie lie Leu Gly Arg Met Asn lie Asp 
35 40 45 



lie Ser Thr Ala lie Arg Lys Asp Gly Val Thr Leu Ser Glu lie Gin 
50 55 60 



Ser Lys Lys Leu Lys Glu Leu lie Ser lie Ser Tyr lie Lys Tyr Gly 
65 70 75 80 



Tyr 



<210> 52 <211> 35 <212> DNA <213> JMc7; <400> 52 

cccaagcttc tgctgtaaat tatggtaatg gtgtt 35 
<210> 53 <211> 36 <212> DNA <213> KLR179; <400> 53 

gcgcaagctt ctgctcggac accagaaatg cctgtt 36 
<210> 54 <211> 30 <212> DNA <213> KLR180; <400> 54 

ggccaagctt gccattaagt ctggttgcta 30 
<210> 55 <211> 20 <212> DNA <213> MB32; <400> 55 

aattcgagct cgcccaaatc 20 
<210> 56 <211> 40 <212> DNA <213> MB37; <400> 56 

tgagtaattt tcggtgcagc acctcctacg acttgttcga 40 
<210> 57 <211> 23 <212> DNA <213> RW58; <400> 57 

tacgcgcaag aacagacaaa ate 23 
<210> 58 <211> 40 <212> DNA <213> MB38; <400> 58 

tgagtaattt tcggtgcagc tcctccgtta gcttctgaaa 40 
<210> 59 <211> 19 <212> DNA <213> MB39; <400> 59 

tacgaattcg agctcgccc 19 
<210> 60 <211> 76 <212> DNA <213> MB42; <400> 60 

attttcggtg cagcacctcc agaaacagaa tctaattcat ttagagtcag agttctcata 60 
ataactttcc tctttt 76 



4 



<210> 61 <211> 39 <212> DNA <213> MB41 <400> 61 

tgagtaattt cggtgcagcc ataataactt tcctctttt 39 
<210> 62 <211> 37 <212> DNA <213> MB43; <400> 62 

atatcacgcc ctgaagcacc tcctacgact tgttcga 37 
<210> 63 <211> 36 <212> DNA <213> MB44; <400> 63 

aattaagctt ggatccttct gtgtggattg tccaat 36 

<210> 64 <211> 21 <212> DNA <213> APO-1 <220> <221> 

misc_dif ference <222> (11) . . (12) <223> /standard_name= "(any base)" 

<220> <221> misc^difference <222> (16).. (17) <223> /standard_name- 
" (any base ) " 

<400> 64 

aaagatattg gaaaggattg g 21 



